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(54) PHOTOSENSOR AND THREE-DIMENSIONAL SHAPE MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
and inexpensive photosensor and a three- dimensional 
shape measuring device capable of highly accurately 
measuring a distance to an object in a short time. 
SOLUTION: This photosensor is provided with two- 
dimensionally arrayed plural signal generation means 96 
which is equipped with a photoelectric conversion part 
90 for converting incident light to a signal current, a 
sampling part 91 for sampling the signal current in a 
prescribed cycle, a storage part 92 for storing signal 
charges corresponding to the sampled signal current and 
a discharge part 93 for discharging unwarted charges 
stored in the photoelectric conversion part and a 
parasitic capacitance formed at the periphery in the 
period in which the sampling part does not perform 
sampling, and also provided with a read means 97 for 
reading the signal charges stored in the storage part of 
the plural signal generation means. 
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[0003] /^ y i^TJj^tZi5\>^X . fitmmi^iT<7m 

coyj^ii . wm}mm^mm.x'^x' ^^tK^o 

tmmm^mmi^tz-n^iz^i^a- vitmifhh. z<7> 
\^^^mmx'mm^%^mth-^^x'h^ti^. *^:&isifio 

Hf>^7VPgt5rni:-r*i:. 1 o gj nUl ( n = 5 1 2^ 
ifi^-f ht\>-^o -> fz . 

[ 0 0 0 5 ] r -f -f y^dijv^-c , 1 ^(T^rnkx-wm. 
[00061 tie3l50Ciffl:}i-^itasi:fr^i: LT«i. C»J;t 

If. :S:itl rsPIE Vol. 2588. 1995^. 126 —134 '^-i^' 
lCl2®§^^.^^3St (An new active 3 D-Vision system b 
ased on rf-nodulation interferonetry light ) j , 

iii.xfmm2 6 9 0 6 l^^iii,xf. spievoi. 2748.1 

9%:^, 47~59^— rThe Emerging Versatility of a 
Seamless Range Imager j \,Z7f^^iXi>ij0^ifii>h ^ 

[0 0 0 71 08 ti. %W.\\.Z7r^^fdzm^^^7m 
^H-SynaSr^-r. Z<n^d^itW^rS^L\OQ\i. 
%U\ 0 1 Ai)^e>m^\yy:^ 1 0 2i:itLX:t^-y ir/UX 
■b;UiOj:3^efBSrfflt^/cTfflSgillSl 0 Siztum^tl 
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»3t^>'Xl 0 2(CJ:»3- T^gPISl 0 3(CAM 

s^/SPii-^^»i 0 4o<i-^fc:««-->t:9iiss: 

-E-oaSig3^$it^3tl 0 5 ati. S 
^V-^-Xl 0 6t3j:-5T*t^!|*J«c6tc^BBSJt$<x4>. 

*tll?^«£6 *^^>iOS9t3t 1 0 5 b ti. feffil^ 1 0 7 
t' ct 0 ^ffi SIBS 1 0 8 A#r L , 3eP/ffiiSfi#^ 
lll0 4<^ft-f-{c«V^T5SS^5rlfi^it^f^. CCD 
?>^^1 0 9±tC«gt6-r-&, CCD;){^^7l 0 9-Cm® 
^ti/^jfijliiBfiMi. ^|g4^(4c6il-C<^SgRi(=igB^^£;[ 

ffl^t«$:^^■?:-v^s. 3vtfi--^i i ot:-c<7)?8^H 

«Sr«S-r C 1 1 i 0 . 1 lIl<0Ji«-C*t^!|*l«c6 COIS 
[0 00 81 ia9(i, ^|g2 6 90 6 7 3#^«{Cie 
JtiSi: t-C¥ai«cU— ri 0 1 BSrfflv^-Ct-^^ 
t,%-f{;ifi»f^cP— If 1 0 1 BX'm.^^&)S$mi:n-yX^^ 

ffltm-^^-v-M V-rVi^^r-fTl 1 l-caWSrff 

^TV^I.>ri:c7)3*T-fcl.. ^/«IWi-^5l^^l 0 

if 1 0 1 B*>ii>«(|f$ix/cf*. ^U>-Xl 0 6tcJ:-o 
•C*tm«»f<5 6{cTOiB|tS^l€.. *f^!B!rt4c6*>':,iO^ 
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^mSS[t:*l8Sm-r^. 2»5c«fciI?>J§iTJt«B»<07 :r 
Vy'iit-Y9 0t. ^y^f hr-Y K 9 OfttCiatt 
<ba7 :r h r-f ^r- H 9 Ot: j: -oT3t«^$ix/c«-f- 
mS5Sr^^/P;^fl^a51 2*»A>O0f^£O^^^O«m>'^V^;^ 

- h 9 1 i: , -^f ^-ru >';^^$^^^c^i■^mc£^^^^^5-r-g.^i 
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2i:. 2*-^>^$ii, SS^NVi-;^ft-^ 

- K9 Oij J:T/7 :r V^^-f :t- K 9 0<?)jaiat:?g«$ii 
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gpi 2*>^>COlEJ*>'^V^X^i■^<I>Iot-<k OSKCCD 9 6 
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ji:cCD9 6i:. #SiKCCD9 6«fc:ift{t^>tL, -'nVU 
x^l^gBi 2*-^>co3g(05S)*>'NVt';<fi-^<i>Hi. <i>H2. 

CCD97i:^fii;?.S. 

[oo2i]»:ic, m3~~mi'km^xxm\<r>mmi 

[00 22] 0\iWt^<r>CCD^ ii^—i^-^y'fcrm. 

c D{::;^^>fi^MO s«5ti:iJtt.&^^'- Mw^EEStEPbt 

So 7=rhy-h9 10*J«<?rl^S:ffo4t7^:^i^-v;P 
tfOlSSSr^S^-Sy-hii^^., 7* hrS^-^it— K9 0 0 

9ioT<r>iit^y-^^'!V^pi,zmn^ixh. h^yxy 

wtC^S t, yitVy- hT«OSfl®t**C C D U 
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WtcS^U3tt<^t'*S. CCD«0«if<Ej||^;&r.X^$: 
fiJfflL. 7*h^-fJf-K9 0*»^>^Ln:^$:«jg 

gw^-ry >-^-r&« 7^- h:f^>f :t-H9o<oBitc«?^ 

#«ffl7;r h^'-h9 ISrifttt, C:<7)m^«ffl7:rh 
y— h9 1 1 b5yX7r-y-h9 5C0iaK:®l?SII 

gp 9 2 srgtt s . mmmmm y*Yy-v9\t \m<r> 

«Bttc7* h;J^^:*-K9 0lcBS«L;t^ffaiffl7:r 
hy-h9 3S"S{t, $Jotcm?t»aiM7* hy-h9 
3 c^5feC VU-(y9 4 S-|g(tS . '©5=^95 9 2 tcgigg 
^tifz h y yxyr—y- h9 5 <r>9tizc C Dr-^o^ 
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yxyr-y~\-93 (<l>is) «o-eii-?ih.<^3K-r>'>'A' 
/P£0ie$2rHigh, Middle, Low, Hight^lS^S, ZiX 

c, «I>cH. «>TG(-J:0*iIffll$ixS. i<rT'93^>''?>'PXlg 

nlflJEjWli Sh^T) i; # {±--Jf 7^ >- ^ /PiT^B $ JiLow t ^ 
i.. 7;r h^'f:*-h'9 0T3t^^$itJt7* h=Jr->r 

yT98««?^««aP9 2T(^^7'yi^'Tf\^#wizmm 

^ixi>, 7*h^^i>>T9 8{i«-tm?gftCffl^-^-&. 
[0025] mitS^aj^-H (04 (b ) ) 

m(^m\iimy^hy- h 9 3 ( s d > , mm^my * 

hy-h9 1 (Sc) , WmmmS!i9 2 (4>ch) . N7 
>-X7r-y-h95 (<l>ia) <0-eit'eix<7)rft-r>'i^-v 
;K?DW$S:Low, High, Low , Highl-g^S. Ztl^ 
ii9cCr>^VUX^Si 1 2*>4. WNVUXfl-^S d , S c , 

<i>cH, ^Tci,zj:'omm^rLt. 7*h^-^^-K9 0T 

3tfl^$ii7t7* h^-^VT9 8iiMmtliimy*h 
y-h9 3e^*LT, Hl^'f :^9 4fc:SFaj$it«.. C 

coi?g, mMmm^9 2izw9^tLfcy:th^-fVT im 

[0026] CCD Wi^';^^'«SM*»i?>i'K»ai*^- K 

( a^-r) 

«?^faiffl7:r hy-h9 3 (Sd) , m?tSSffl7:r 
hy-b9 1 (Sc) , S?Mlia59 2 (Och) . h7 
>-X7T-y-h95 (<I>ig) «0-5-<X-Pil<5r);KT->'i^-\' 
;PiO^$S:Low, High, Middle, Low tcS^fS. ^ix 
^i>{ijt<0.'^•;^X564^B 1 2 *>^>eD>''<;l'X«# S d , S 
c, tcH^ (DretCiOMffll^^T.?*. «?^f#«a5 9 2 
m^it^cft^mitJi h^yxyT-y-h9 5 Srig* L 
TCCD^>''X:J'96 0(CiKM$itS, CCDU-i^'X^ 

tih Xo izmx.lt 3^<r>^M->vux<t> J ^ , 0, t;: 
iO, df-f>'i^-v/Ko;S$5r3ocoK/Uc$iJffllt7t:^'> 
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[ 0 0 2 7 3 a 5 im:^m^<r>m^y'ay r ^ ywsr 

^ts 06{i, 05 (b) lC^f!t!5f*3K4b. i5j:V0 

5(c) \.z^mwtAc<^^yr^) v^<r>9A 5 

^^L. I17(i, !|*)«c3t4bi:#BSJ£4 ctiOiaS 

[0028] ( 1 ) ^S^*»^>^irS!^(*:3l£4 b <m.^ 

ti-^l Sti, 3glSfi-§^*S2c^m«irLfi#5*-9-2 
2 S-«iJ|!lL-C118lEl®8£}8i2 1 *»^>«OlS8Em-^co;^^2:^ 

^>^i.B3HB3K4a2:ajStt-&. rjyb'jL-^ 1 5 
l|gltSj:t/fSg2cO?Kai^^r-y^l 1 A. 1 1 B^c^ 
mmm^lzX 0 . * 1 COyga^ai^^ y 1 1 ASrM^^t:: 

L, B2cr)^flv-vy^' 1 1 B^wKflsc-r^. *ai«i£ 
1 o£-jtjgL. iscmi^yx3i,zX'^xnwmw6{z^ 

^tl. -ecO*tm!fiJfls6fR*fL7^w!H!l#:3t4b{i:. fe^l^ 
[0029] ^NVWX^gR 1 2 J: 0 , 5fecom^^«^: 

(06) , nmmei}^h<7m 

[0030] «i^#«gE9 2 \,zm^ixi-zm^^lt^ 

il OT'ft & . S?i!f*|tai59 2 h 

7>X7T-^r'-b9 5^ig4UT, i-tHStCjj^-r* 
ittC C D 9 6 izm^^tl^ . SKC C D 9 6 *»(i>*TC 
C D 9 7'S<OS63i{±H#<^C C D l>ZM.htLi Xodzs^ 

»^%:3':><r)]y^MzmmLi^^'^iy^^^<'>-'yVU~lz 
X *)^ibtih . C D 9 7 i3^h9\-^S,fS^<D$kMcO 

tt^rtSa:CCD9 6«0«^i;R«T'*^.. aiSJ^# 

a. mi coimm^ isi^^ L^mmn.^ 1 4 tcr i 
mmiznM-ti>y ^ ^~V9 omzjt^v^ti 

( b ) l,Z7iki-m^±4 b iO^ili ( C„ ■ a E ) Ici^jC 

L, ^<7)ffi$-Aii, A12, ••■t-ri), 

[003 1] (2) ^W?t*»^>'5r'&#,^3t4c<?D^iii 
«S3t*>^>=5:l.#a83fe4c«-«iaj-rs. -r^i^**. 3^ 
fi-^ 1 5Ji. 3giSft^l&±§S2omSiEft^S=^-9-2 
2 ^:mmixmMM&m2 l *»^>c011SEfl-^<o;^^5r^ 

^>=5:€.B^BB5fc4a^ai*hf.5.. n :^fc°jL-;? 1 5 
ii, ISlfcJ:yf^2comai^ir /:^l lA. 1 1 B^tfO 



mmmmz j: o , i a- y 5^ 1 1 a imvmiz 

L. ll2coaav-\'-y:5' 1 1 B^r^^tC-fS. ^^i* 
V-Hf 3*»f>O^HB3fe4 a{i, -^•<7)-S53&<^^-7 5 5- 
lOTRS+L. -f;l^:5'8S::n-L-C3t-fe>'-^9±C 
SBIt^ti.?. . #0?Jfe4 c « . 7 * h K 9 0 IC J: 

*»^>=3:^.!t?J»3t4 b S:«iaj tfc<Ot |al«lt::-^>'r 'J y^J^ 
1?-yrU>'^|II|gC (^IH^) t4> !|*!)f*:3l54 b 

(omm^b m tx-Sbh , ssitjssias 1 4 i^is^^-cii^is 
ic^=ey$n^m:^fi-§<o««. 05 (c) izT^-t^ 

^AcCOmmihE) tzMSiL. -^-iOfflJrBll, B12, 
-b-rt. ^ris, !B)«£3t4b*Jii^#B^4c<o«iai«o 

[0032] < 3 ) ^^!^m-h^£^mmA afci 

2 £0«8S[ft-^ 5 ^•*f2 2 LX'S&S^U 
2 0 *-^>c7)^i«l;g£i: ii:?)ri«»iEjS 2 1 *^^>cott»S«Bg5r 

{±, 05 (a) \,z9^-tXo^£^^m^-h^£^^m 
4a^ailt-rS, aytfA-rfl 5J4, IS1±5J: 

t^|g2c0jiS^i^-v -y 1 1 A. 11 B^coSiJffllft^lcJ; 
mi*5J:t^'IB2<7)^g^i^A'>y^'l lA$:^^^c®(c-r 

§^ ^{4cix-f 3*»fe<^B^3e4a{±, -mi^^-y 

S^-1 O^TjgJSL, «0(i:^^-7S7-l OTRIt-r 
I.. s ^- 1 0 ^^VfzmWtA ati. **«!fia 
«t6l;^S^t, -?-t7)*^*!|*J*6T^Lft05 (b) 
\.zm-X^^j:^W.%Ah\t. m^vyX7\,zX^X^ 
y ^fV9B-k^LXit-<zy^9iii,z1^%.-fh. —-H. 
-y^y-io xmi Vtzm 5(c) fc^-r J; p ^#s§ 
3t4c{4. 3t^7-f/U:^8*:frLT3K-fe>~l?-9±CS» 
^ix.^. fie-oT. 3t-ty9-9±(c{i:, !|?!rt*:3t4 b t#.^ 
3t4 c *»^^^0 5 ( d ) ic^j: a ^r^^**ASfr 

[0033] 07 ti. fmi^^AhisXl/mm±4ci)^h 

^j:h'^mtcr>^yy°^}y^<^'^'i ^y^^^-f^ ^^f^x 

lS&i^l2{4, ^yi(V'f4^-Y9 0<^%mW^^y 
:rby-b91iJj: tX®^ajffl 7 * b h 9 3 (C0 
TlC^-r^-^ 5>'yT'#m>'^V^X^i-tScl ( ai) , Sd 
1 (ySi ) . -, Sc2 (a2 ) , Sd2 (/32 ) . Sc 
k (cfk) . Sdk (/8k ) . — . Sen (cf„ ) . Sdn (^ 

ma\.±. -^mtcoii^mco^^z^^^^i^sdm^iz 

[zv^^^mx-m^'^Lx 

an fcL, -ei7>j£fflTS>-&#fai.'NVPXft-^Sdl-S 
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[00341 t-r. mM<om^<7mm^vu^m^sc\ 

(a, ) ^c;»-:5«r^T®^f^^^T^. «-:7* Ji-- 

m<^#taiffl 7 :r h y- h 9 3 i-#faj>'t;u;?.«# sdi ( 0 

mmizmt^ivf:i^mm^ k p>f y 9 4 tz^tn-r^ . 
m<^«ffl7=r hy-K9 1 t^mmmy* hy-h 

[00353 w^wmsi9 2 izwm^titzm^mMii. 

s. M;^(^aj$iTJtai:*3fi^«. iai£oitiKiii»i stcr 
1 mmizmm^i> yirvr^^-Y9o u $ix 

& . j:n^>H^»tc;;< ^ 'J $ ft7t{l}:»3«-f^<offl$r p i-i 

1. pi-12. • t-rs. 

[00361 t•rB^r^^ol5Iiit^o#S-'^v^x^t-f■s 

lo =E ( s i ncj t + 1 ) 
[00 3 93 **^!|^f*t6*T«0SilSi*<0— 2. Smfcf 

A„ =C„-aE {sin (<wt + <^ 

cici-c. {m^>'^9±.f.z:Km-ri>^<rwm)^hff) 
mnrnm^zmsthm^mx-xhi., {^{^av-^s 
--nmime) + mmme'-%^>^9) mcomt 

<t>^ =(i)L/C 

Bn =b E (si t + 1 ) 

[ 0 0 4 1 3 3t-fe y^9±.<^m^n±.x'(r>^mt'^ms. 

Pn li, immtA b<03S$JK$-^tf>S^ ( 2 ) b^mt 



c2(a, ) (C«o\^TS?Mlg?9 2tC(i-tS?^i:LT 

izn«i-rh^<7);^immmfSL»mi^fti,, mmwm 

s^9 2izmm^tifzm^mmi±. m^Lt:</)tmmiziii 
timntLxm^ta^ix^. m^m^iy-titiiinm^it, 
0i<^Jt!Sig»i 3tcT®*si=p<ti;sn&. znt, 

M^tCp<*>J$*lJtaj*^^fiS:P2-n. P2-12. 

[00 37] JttSailSSl 3{i, Pl-lli:P2-ll. Pl-12 
i:P2-12i:V^3J:3fc:, jf3gi5^c•^■«*W^*lt^eL. :^ 
§iC%{5dSrPp-ll, Pp-12. -t-rS, #®>'^V^X^t■^ 
Sck. ••. ScntCiO, vl£?)f^$:|nI«iO^Ji-C-MI0ig 
L, «i^Wfc:^^>*t3tPr^ll. Pp-12. •••Sr8BB«S:a 

1 4lC^^:'J-ri><, 

[00383 {4)m?mM.S!ii4izx^mn 

HB-rS. i|iSS(*U— f 33«>»^>i^B^.Ba3fe4ac7>5ig]g3giBcO 
o> . ^<7)Wck.mi3XV^MA^^ 2 E Js it/ 

ot-r&t. #ai«c^-if3*»4>ajit$it-i.06 (a) 

t^^fJ: 0 ^m^4 aiComiX, I o*i, <X«o^ ( 1 ) 
ff)Xolz^^tii>, 

• • • (1) 

-C<7)Klt«iSSrCni:-rSfc, •eo^*^3t-fer:^1^9±tC 
JS«^it;tl1i-SntcAt^rsH6 (b) tc^-fi d^?*) 
«s3t4 b<;3^iS«i, iJccT)^ ( 2 ) cr>i.oizm^ti&, 

„ ) +1 ) • • • (2) 

[00403 — ^'w^S^-l 0<?>^^*toi: 

■fe yi?-9 ^ x'<oim&ii'^m<omM:k}mLx+^iz 

{i. i):cO^ ( 3 ) m otl^SiiS. 

• • ■ (3) 
(4) cO<J:a{c«$<x-S.. 



P„ =A„ +B„ 

= C„ •aE{sin(&)t + *„ )+l>+bE(sina)t + l) 

= C„ • aE {sinwtcos^n +cos«atsin^„ +1} 
+ bE (si n&)t+ 1 ) 

= (C„ •a + b)E+(C„ • aEc o s +bE ) s i nwt 
+ Cn -aEsin^n costwt 

= (Cn • a + b) E 
+/' { {C„ •aEcos0„+bE)2+(C„ - aEsin. 
• s i n (<i)t +0) 

= (C„ • a + b) E 
+^ { {C„ • aE) 2 + (bE) 2 +2C„ • abE^cos^^ } 
•sin (a>t+0) • • • (4) 

tan(9 = Cn •aEsin^n/(C„ 
^ (4) ti, DCfi^^ (Cna+b) 



aEcos^n +bE) 
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V" { (C„ • aE) 2 + (bE) 2 +: 

•sin (cot + e) 
(Omt^^^c P„ Ot-r^'tfSrPp b- 

P, =C„ ■ aE + bE 
+/■ { (C„ • aE> 2 + (bE) 2 

... (5) 

[004 2] j:oT-gr^<50f-^ttPp t?^3*3t4b 
«JSi|@C„ • aE, #M3t«Offi«ibES:^*ai-r&vli:*5 

c„ • aEnxt/hEumm^^^m^ 

bfc J:t^#B^4 c ^3j!Jl3gi@$-<i-C-&fife3eS:»l£t, 

Pp =A+BH-v^ (A2 +B2 + 

Pp , A. Bi,z9mmnMi4i,z^=(i 

=a>l/C (^c^iL, CtiTtiS) 

oztizji*). ±mmizi3if^immigitm^x'^ . 

I 0 0 4 3 ] ±^ Lf.zm 1 (?)SIJfi«0)gSilK inj? , 

tti. m^mttTimmz-y^^xm^^mmLiim 
x-comm^immzmm'tt z t ip^m t ^ « 

C J: S5l3fi^a[PS&*5"f ^-i^M yr-yi^r- ^ 7 r T 
filliTS«»f^3&%|g'5rC C D >f ^ -'>'-b y^lzX-y xm 

1 oc7)«^#affi7 :r b^r-- b 9 1 i:«?¥S«SB9 2 t 

^ 9 4 i 0|ilT€?SrtSi^**1ti:>^l'S ^ms&fio 
Pp - (C„ • aE + bE) 
=/■ { (C„ • aE) 2 + (bE) 2 
• • • (7) 

:tfflOPp-(C„ • aE + bE) ti, 05 (d) 

.^jt4 c kmi^^A bcoefflll<6„ 0 , SE^SrS 

ajT'^-^. SEBiiSmSlil 4{i. ( 7 ) lc«-cJv^-c 

[ 0 0 4 5 ] iRtC, ic?5||2O|5S£<5^J^®tf0Sg^1l»gB 

1 4«i!)#^iJiBB-r§. •&^co3ieaiJKcos:feffi 



C„ • abE2 CO s^„> 
l>tPp Ji, 

2C„ • abE2 c o s <^>n } 

tt&«iai-r-&. !ta«c3t4b<osRiisicffla-r^fi-^ (ai 

1. AI2. -) <?5+<Dl-P<?3ll#2rAi: #8SMi4 c 

co^lst-ffl^-t-'Sft^ (Bii, B12, •••) axx/-^^ 

C0f-i7ft-t (Pp-11. Pp-12, -) <7)>fT-fi#ACS^t 

m-^mm {yitYyA:^-Y) tcffls-rsft#*Bti 

it;fPpi:-r4i:. ^ (5) 

!ABcos</>„) •■•(6) 

7 4- hy- h 9 1 ii J:t;t«i^aiffl7 :r by- N 9 3 * 
^ith^VVXmmt. 1 kHz — 1 OOMHz tlSra 

"Bjtit^o, tizm^^<r>^yy^}y'S^^^tm^ 
zt^^x^t. mz^.Ltzi?^ ^yy^zxmi¥^-txi> 

92, h5y>^7r-y-h95. m?^faiffl7:rhy 

— h 9 3C0'it-ryi^-^/kc7)^$$riiiddle,Low, High. Hi 
gh tctTfcWS'Kff<^CCD->f^-i^'-b>-9-i:liai=5r 

-? T . 1 00 2 iJijTCC C D -tr y-^-T'ffilffiWfil fc iWJKfflfil 

i,zt¥x^i>, 

[0044] mz^ :^^mm2(7)mtcmmmtmi- 

Z(r>%2.cr>m&<rmmi. W.\<n:^<rmmh\±. 
EMiKm^ 1 4 <r>7^ifiW;si 0 , ffctiSI 1 <^Jfe<0?eSI t 

(7) iOidC^S. 
+ 2C„ • abE2 c o s > 

. -en-eilcOB* ( 7 K 9 0 ) CfeV^ 

■c, <^ fitz^±m.ifmmmM 1 4 i*i<:d.^ ^ u icx 
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*i6A:#^4 c J:tm«:*4 b«OSi|itc:ia^-ri»« 

^^se ( 7 ) izftAt, {aia^<^„ 1 4tz 
lltt<^JBSi:15Ial<o^s!l«!i«^#^>^^s. #^4c 

fcJ:t/?i*ite4b«0li1i«^-C*i.bEJ3j:t/C„ a 
E$r. ^ti^'tl<r>DC^^^^i^niibi><7>X'ii^< , RSBg 
3K4a2:5SJ^P$-«i-T. -€-<0^<0#{i3t4 c 

tc^m [ /2] i)-f>^>f)Xi>x^\ 

mmxii, ymbLx^f^i^—firm^-^fzt/^. mm 

mza\i~i'yh'k^^:<Simb L^v^7ti6— JRW^Sr^t 
[0047] 

C C D ^ ;< -y-b >^I,ZJ: r> xm^-t^ Z t ii^mXh 

[011 :^^'m>mieomm(r>mmizi^hE.^7mm\^ 

im2 } mi<rmm<mmzms>^mE^^s^m& 

[03 ] mier>mt&<mmizmh^^y^<7)m^x'f) 

[04 3 ^ 1 (r>mmcr>mm^z\n,h±^>^<r>mM^i3^ 

hmmmki:wm^i.z7pLtzmxh ^ . 

[ 0 5 3 m 1 <r>mm.<nfmiiziii>itm.m^ffbnmr 

a7r^)l'X'hh. 

[06 3 HI commiommiziyif:^^-^ y^arfw^^} 



[07 3 H 1 o^o^Stc*>»tS3fe-t 'J 
[08 3 «5f«OHi5i:7C?Mt^Bi7)ffi^ia'c$>S . 

m9\mh<n-E:mmm\w^m.<r)immx't>h, 

[010 3 CCDcO^?5f6^»^>m?^SEiS2:«5eW(C5^ 

[^^^CDSiBBl 

4 a BgBJ3t 

3 iji^SfliW— f 

6 Stlfe^lff*: 

5 «I^U->'X 

4 b 

8 ^y^}V9 

7 SSffil^^X 
4 c 

10 5 

1 1 A %\<nm.^>'^y9 

IIB l^2iO?SB^Bi^^-y^ 

1 2 >'NVl->^^llI{f& 

13 ^«[1I8& 

14 mmm.n> 

15 rj:^b'A— 

2 0 

2 1 iS^^^ili 
2 2 HSlfi-f-S^t^ 

9 0 7*h^^>f:t-H 
90 0 yifVy-^if-Y 

9 1 ®SS«ffl7:rhy-h 
910 :7*hy— b 
9 2 

9 3 ^«paiffl7*hy-V 

94 KW-f>' 

9 5 h9:^^7r— h 

950 h7V;«.7r->-'-h 

9 6 SEC C D 

960 CCDUi^XrJ' 

9 7 C D 

98 7*h=^-vur 
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F ^-M^) 2F065 AA06 AA53 DDOO DD02 DD04 

DD06 FF13 FF42 GG06 JJ03 

JJ18 JJ26 LLOO Li04 LL21 

LL30 NN02 NN08 NNll QQOO 

QQOl QQ02 QQ14 QQ23 QQ24 

0025 0028 0047 
4N118 AAIO AB02 AB03 BA08 BA13 

CA03 FA06 FA12 FA15 FA19 

FA33 FA34 FA44 GD03 GD14 
5CQ24 AXOl BXOO CX12 CY17 BX12 

GX03 GY04 GZ02 GZ03 GZ04 

GZ07 GZ08 GZ13 
5C061 AA29 AB02 AB03 AB06 AB08 
5J084 AA05 ADOl AD05 BA04 BA36 

BB02 BB20 BB24 BB35 CA03 

CA22 CA31 CA67 EA31 



